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ABSTRACT 

This  research  aims  to  isolate  and  identify  the  secondary  metabolite  compound  contained  in  the  n-hexane  extract 
of  leaf  of  Manilkara  Zapota.  Isolation  is  done  in  several  stages;  extraction,  fractionation,  purification,  and  identification. 
The  result  was  obtained  as  pure  an  isolate  in  white  needle  crystal  with  a  melting  point  of  188-190°C.  The  isolate  gives  a 
positive  response  to  Lieberman-Burchard  reagent  test.  Isolate  was  identified  by  analyzing  the  infrared  spectrum  which 
showed  the  wave  number  (cm-1)  are:  1026,13  (CO);  1458.18  and  1367.53  (CH2  and  CH3);  1647,21  (C  =  C);  2947,23 
( C-H);  3442,94  ( OH  alcohol).  Base  on  reagent  test  and  FTIR  data,  it  is  suggested,  that  isolate  is  terpenoid  compound. 
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INTRODUCTION 

The  diversity  of  fauna  and  flora  is  seen  as  a  strategic  asset  and  very  valuable  when  viewed  from  the  chemical 
terms  of  the  natural  materials  it  contains.  Exploration  of  biological  natural  resources,  especially  plants  for  treatment  is  still 
underway.  Chemical  compounds  that  are  bioactive  can  be  produced  from  various  types  of  plants.  The  presence  of 
bioactivity,  the  plant  has  a  prospect  for  use  in  the  field  of  treatment.  The  secondary  metabolite  compounds  are  small 
molecules,  specific,  have  varying  structures,  each  compound  has  different  functions  or  roles.  Secondary  metabolite 
compounds  function  to  defend  themselves.  Secondary  metabolites  are  biomolecules  that  can  be  used  as  lead  compounds  in 
the  discovery  and  development  of  new  drugs  (Atun,  2010) 

The  selection  of  natural  ingredients  for  research  can  be  derived  from  materials  traditionally  used  by  communities 
to  cope  with  disease  (ethnopharmacology)  and  also  derived  from  bioactive  ingredients  (Wahyuningsih,  2006). 
Therefore,  studies  continue  to  be  done  as  an  effort  to  uncover  various  chemical  compounds  contained  in  plants  that  are 
efficacious  as  a  drug  ingredient. 

One  of  Indonesia's  tropical  plants  is  a  Sapotaceae-fed  plant  that  is  divided  into  53  genera,  comprising  1,250 
species  with  worldwide  distribution,  mainly  in  the  tropics  and  subtropics  of  Asia  and  South  America  (Kohatri,  et  al,  2010). 
One  of  the  plants  that  are  pregnant  with  Sapotaceae  and  potentially  medicinal  is  M.  Zapota.  Commonly  known  by  different 
names  based  on  the  area  where  it  grows,  as  in  Indonesia  is  known  as  sawo,  Filipino  (tsiko),  Malaysia  (ciku),  India 
(chiko  or  sapota)  and  many  more  the  name  of  this  plant  based  on  the  country  where  it  grows  (Dalimartha,  2006). 
In  the  field  of  health,  M.  Zapota  leaves  not  known  to  the  public  in  general,  only  in  certain  areas.  Often  used  as  a  fever 
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remedy  and  other  injuries,  commonly  also  used  as  a  cough  and  cold  medicine.  The  study  by  Jain  et  al.  (2011)  on  the 
Evaluation  of  Analgesic  Activity  of  Manilkara  zapota  (leaves)  obtained  alkaloid  compounds  and  flavonoids  in  which  this 
compound  acts  as  a  painkiller.  In  addition,  the  study  found  steroid  compounds  in  petroleum  ether  and  ethanol  extracts  in 
M.  Zapota  leaf  (Manilkara  zapota).  Research  conducted  by  Habib  (2010)  entitled  in  vivo  anti-inflammatory  and  anti 
pyretic  activities  of  Manilkara  zapota  leaves  in  albino  wistar  rats  obtained  flavonoid  compounds  namely  flavones  and 
flavonols  with  C-  and  O-glycosides,  isoflavones  C-  and  O-  glycosides,  flavanone  C  -  and  O-glycosides,  chains  with  C-  and 
O-glycosides,  and  dihydrochlala,  anthocyanin,  auron  O-glycosides. 

Based  on  the  above  description,  the  researcher  isolated  and  identified  the  secondary  metabolite  compound  from 
n-hexane  leaf  extract  of  M.  Zapota,  where  the  leaves  are  part  of  the  plant  which  is  often  used  as  a  medicinal  material  and 
why  n-hexane  solvent  used  to  contract  non-polar  compounds  contained  in  leaf  M.  Zapota  because  n-hexane  has  the 
selectivity  in  extracting  non-polar  compounds.  In  addition,  n-hexane  is  also  safe  to  use  and  easily  evaporate,  so  it  is  used  as 
a  solvent  to  extract  the  leaves  of  M.  Zapota. 

MATERIALS  AND  METHODS 

Material 

Materials  used  include  M.  zapota  leaves,  organic  solvents  such  as  methanol  (CH30H),  n-hexane  (C6H14), 
ethyl  acetate  (CH3COCH2CH3),  chloroform  (CHC13)  p.a.  Merck,  reagent  Liebermann-Buchard  ((CH3CO)  20,  sulfuric 
acid  (H2S04),  Wagner  and  Mayer  reagents,  1%  iron  (III),  chloride  (FeC13)  1%,  cerium  sulfate  (CeS04)  10%  in  2  N 
sulfuric  acid,  impregnation  of  the  sample  using  silica  gel  Merck  G  60  H  catalog  number  7733,  silica  gel  Merck  G  60 
(70-230  mesh)  catalog  number  7730  for  vacuum  liquid  column  chromatography  (KKCV),  and  silica  gel  Merck  G  60  (230- 
400  mesh)  catalog  number  7734  for  Flash  column  chromatography  (KKF),  as  well  as  the  silica  gel  aluminum  KFT  plate 
Merck  G  60  GF254  catalog  number  7730 

Instrumentation 

The  tools  used  in  this  research  are  glass  tools,  the  chamber  as  KFT  container,  capillary  tube  as  a  bottle,  vacuum 
liquid  column  chromatography  (KKCV)  and  column  compression  chromatography  (KKT)  for  sample  fractionation.  Then 
some  instruments  such  as  Hahn  Shin®  HS2005VN  evaporator,  Stuart®  hot  plate,  Memmert®  oven,  UV  VF-4  FC  254-356 
nm  lamp.  Cheetah®  FA2204B  analytical  balance  sheet,  Kris  Chef®  balance,  Stuart  micro  melting  point  and 
electromechanical  ®  SMP11  as  well  as  FTIR  SHIMADZU  Prestige-21  spectrometer 

METHODS 

Sample  Preparation 

First,  the  leaf  is  dried  by  air  aerated  for  ±  2  weeks  then  dried  leaf  samples  are  milled  using  a  blender  and  pounded 
to  obtain  a  fine  powder  of  4.96  kg. 

Extraction 

The  extraction  is  done  by  maceration  technique.  A  total  of  4.96  kg  of  leaf  powder  of  M.  Zapota  macerated  with 
methanol  as  much  as  60  F  for  3x24  hours.  The  extract  obtained  was  concentrated  using  an  evaporator  until  approximately 
one -quarter  of  the  initial  volume  (viscous  extract)  was  obtained.  The  liquid  extract  was  extracted  liquid  by  using  a 
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separating  funnel  with  a  non-polar  solvent  n-hexane  at  a  ratio  of  1:  1  (n-hexane:  methanol  extract).  The  obtained  n-hexane 
extract  was  evaporated  to  obtain  the  n-hexane  extract. 

Fractionation 

The  n-hexane  extract  was  fractionated  by  thin  layer  chromatography  (TLC).  A  small  amount  of  extract  was 
stained  on  a  plate  of  TLC  silica  gel  G  60  GF254  with  an  n-hexane  combination  of  the  eluted  solution:  ethyl  acetate, 
chloroform:  ethyl  acetate  in  various  rats  then  detected  under  UV  light  254  and  365  nm  and  followed  by  spraying  of  cerium 
sulfate  solution,  CeS04  10%  when  heated.  The  n-hexane  extract  was  then  impregnated  with  Silica  gel  G  60  H  catalog  7733 
in  the  sample  ratio:  silica  gel  (1:  3).  This  fractionation  step  is  performed  by  vacuum  liquid  column  chromatography 
(KKCV)  method.  The  eluent  volume  for  each  elution  is  100  mL. 

Furthermore,  the  fraction  which  formed  a  good  splitting  pattern  is  selected  for  further  fractionation  and  firstly 
identified  with  TLC  further  fractionated  by  press  column  chromatography  with  100%  n-hexane  else,  the  combination  of 
n-hexane:  ethyl  acetate  to  100%  ethyl  acetate,  then  ethyl  acetate:  acetone  up  to  100%  acetone  and  finally  with  100% 
methanol,  as  a  mobile  phase.  The  fractions  having  the  same  stain  profile  were  combined  and  then  evaporated  and  then 
returned  to  the  TLC  with  eluent  n-hexane:  ethyl  acetate  (9:  1). 

Purification 

Fractions  that  exhibit  good  stain  patterns  and  form  powders  are  purified  by  using  n-hexane  solvent.  The  purified 
compound  was  then  continued  on  the  KLT  process  of  three  kinds  of  eluents:  ethyl  acetate:  n-hexane  (1:99),  ethyl  acetate: 
chloroform  (1:19),  and  chloroform:  n-hexane  (1:  9).  The  next  purification  step  is  melting  point  test  using  Melting  Point 
SMP11 

Identification 

The  identification  was  done  by  using  Liebermann-Burchard  reagents  (terpenoids  and  steroids),  FeC13  (flavanoid), 
Wagner  and  Mayer  (alkaloids)  to  determine  the  class  of  isolates.  Further  identification  was  performed  with  the  Shimadzu 
Prestige-21  FTIR  spectrometer  to  determine  functional  groups. 

RESULTS  AND  DISCUSSIONS 

Results 

Extraction 

Extraction  is  4.9  kg  of  leaves  M.  Zapota  macerated  with  methanol  solvent  for  3  x  24  hours,  macerate  obtained  as 
much  as  35  liters,  then  evaporated  to  produce  methanol  condensed  as  much  as  1.5  liters  of  dark  brown.  The  result  of  a 
partition  with  n-hexane  obtained  by  green  n-hexane  extract  as  much  as  1 .5  liters  and  extract  methanol  as  much  as  1 .5  liters, 
then  extract  n-hexane  evaporated  and  obtained  n-hexane  thick  extract  as  much  as  15.2507  g. 

Isolation  and  Purification 

The  n-hexane  condensed  ecstasy  was  identified  using  TLC  with  several  eluent  tests  used  on  TLC,  a  combination 
of  n-hexane:  ethyl  acetate.  The  results  of  TLC  are  obtained  by  combining  n-hexane:  ethyl  acetate  which  gives  a  good  and 
clear  separation  pattern.  The  n-hexane  extract  (15.2507  g)  was  fractionated  by  KKCV  with  eluent  n-hexane, 
n-hexane:  ethyl  acetate,  ethyl  acetate,  ethyl  acetate:  acetone,  acetone,  and  methanol  in  an  enhanced  polar  sequence 
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obtained  by  KKCV  yield  of  33  fractions  than  the  incorporation  of  the  obtained  fractions  identified  through  TLC  yields  7 
major  fractions  as  shown  in  Table  1  and  the  chromatogram  shown  in  Figure.  1. 


Figure  1:  Chromatogram  of  A-G  Combined  Faction 
Eluen:  Ethyl  Acetate:  n-Hexane  (1:  9) 


Table  1:  Merger  Result  of  KKCV  Fraction  Based  on 
Stain  Profile  on  TLC  Chromatogram 


Fraksi 

Komponen 

Berat  (g) 

Warna  Fraksi 

1-2 

A 

0,6387 

Kuning 

3-4 

B 

1,1513 

Orange 

5-8 

C 

8,5151 

Hijau  tua 

9-12 

D 

0,3604 

Hijau  tua 

13-16 

E 

0,5552 

Hijau  tua 

17-19 

F 

0,2652 

Hijau  tua 

20-33 

G 

0,2563 

Hijau  tua 

The  second  major  fraction  (B)  (1,1513  g)  is  further  fractionated  using  the  method  of  KKT  with  its  mobile  phase 
using  100%  n-hexane  eluent,  a  combination  of  n-hexane:  ethyl  acetate  to  100%  ethyl  acetate  then  ethyl  acetate:  acetone  up 
to  100  %  acetone  and  lastly  with  100%  methanol,  yielded  24  fractions.  The  fraction  of  the  results  of  the  KKT  identified 
with  KLT  obtained  1 1  major  fractions  of  the  merger  result  based  on  the  staining  pattern  shown  on  the  TLC  as  shown  in 
Table  2.  The  combined  fraction  is  identified  by  TLC  with  ethyl  acetate:  n-hexane  ratio  (1:  9).  The  chromatogram  is  shown 
in  Figure. 2.  The  fractions  were  evaporated.  The  B4  fraction  (0.1167  g)  forms  a  yellow  powder 


Table  2:  Results  of  Merger  of  Fraction  of  Results  of  KKT 


Fraction 

Component 

Weight  (g) 

Color 

1 

0,0366 

Clear 

2 

b2 

0,3912 

Orange 

3 

b3 

0,0133 

Yellow 

4 

b4 

0,1167 

Yellow 

5 

b5 

0,3604 

Orange 

6 

b6 

0,0197 

Orange 

7 

Bv 

0,0031 

Greenish  yellow 

8-10 

b8 

0,0306 

Greenish  yellow 

11 

b9 

0,1036 

Green 

12-17 

Bio 

0,0569 

Clear  green 

18-24 

B„ 

0,0054 

Clear 
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Figure  2:  Chromatogram  of  Combined  Fraction  Bl-Bll  KKT 
Results  Eluen:  Ethyl  Acetate:  N-FIexane  (1:  9) 

The  B4  fraction  (0. 1167  g)  was  purified  by  n-hexane  resulting  in  a  white  powder  of  0.0506  g  with  a  melting  point 
of  188  CO-190  CO  as  shown  in  Figure  3 


Figure  3:  Powder  of  B4  Fraction  after  Purification 

The  TLC  analysis  showed  a  stain  on  three  different  eluents:  chloroform  eluent:  n-hexane  (1:  9),  ethyl  acetate: 
chloroform  (1:19),  and  ethyl  acetate:  n-hexane  (1:99).  The  chromatogram  is  as  shown  in  Figure  4. 


Figure  4:  Chromatogram  of  B4  Fraction  Result  of  TLC  (a)  Chloroform:  N-Hexane  (1:  9) 
(b)  Ethyl  Acetate:  Chloroform  (1:19)  (c)  Ethyl  Acetate:  N-hexane  (1:99) 


Figure  5:  Color  Test  Results  (a)  Before  the  Addition  of  Reagents  (b)  After  the  Addition  of  Reagents 

The  isolate  obtained  was  tested  with  several  reagents  to  determine  the  type  of  the  compound.  The  color  test  results 
can  be  seen  in  figure  5.  The  data  can  be  seen  in  Table  3. 
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Table  3:  Result  of  Color  Test  on  Pure  Isolate  of  B4  Fraction 


Reagents 

Observation 

Information 

Liebermann-Burchard 

Pink 

(+)  Terpenoids 

FeCl3 

Yellow 

(-)  Flavonoids 

Meyer 

Clear 

(-)  Alkaloids 

Wagner 

Red 

(-)  Alkaloids 

Identifikasi 

The  identification  is  continued  by  using  the  FTIR  spectrometer.  The  infrared  spectra  of  the  B4  fraction  isolate 
compound  are  shown  in  Figure  6  and  the  data  of  the  wave  number,  the  shape  of  the  band,  the  intensity  and  the 
corresponding  clusters  are  presented  in  Table  4 
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Figure  6:  FTIR  Spectra 

DISCUSSIONS 

Isolation  and  Purification 

The  15,  2507  g  of  n-hexane  viscose  extract  was  fractionated  by  KKCV  method  firstly  identified  with  TLC  to  find 
out  the  amount  of  compound  contained  in  the  extract  marked  by  the  number  of  stains  seen  on  the  chromatogram. 
In  addition,  TLC  also  aims  to  find  out  the  eluent  appropriate  for  KKCV.  The  TLC  results  show  that  eluent  n-hexane: 
ethyl  acetate  provides  a  clear  stain  appearance  and  a  good  separation  pattern  so  that  the  eluent  is  used  for  fractionation  on 
the  KCV. 

Fractionation  with  KKCV  uses  silica  gel  as  a  stationary  phase  and  a  variety  of  eluents  by  SGP 
(Step  Gradient  Polarity),  ranging  from  nonpolar  eluent  to  polar  as  a  mobile  phase.  The  gradual  elution  is  intended  to  allow 
all  non-polar  and  polar  compounds  to  be  fractionated  and  for  cost  and  work  efficiency.  Eluate  obtained  as  many  as  33 
fractions  grouped  into  7  joint  fractions  (fractions  A  to  G).  Fraction  B  has  formed  a  powder  on  the  glass  wall  after  the 
solvent  evaporates. 
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Fraction  B  (1,1513  g)  was  chosen  for  further  fractionation  with  consideration  of  orange  powder  formed  in  the 
glass  of  B  fraction.  The  stationary  phase  used  in  the  KKT  was  silica  gel  while  its  mobile  phase  used  eluent  from  100% 
n-hexane,  n-hexane:  ethyl  acetate  then  ethyl  acetate  100%,  ethyl  acetate:  acetone  then  100%  acetone,  lastly  with  100% 
methanol.  Eluent  obtained  as  many  as  24  fractions  grouped  into  11  joint  fractions  (fractions  B1  to  B 1 1).  After  all  the 
combined  fractions  evaporate  the  solvent,  the  B4  fraction  is  formed  a  powder. 

The  B4  fraction  (116.7  mg)  was  chosen  to  be  purified  due  to  consideration  of  the  stain  appearance  on  the  TLC 
plate  which  showed  a  slight  stain  compared  to  the  other  fraction  so  it  was  expected  to  obtain  pure  isolate.  The  solvent  used 
to  purify  is  a  solvent  which  can  dissolve  the  impurities  but  not  dissolve  the  powder.  The  fraction  of  B4  is  purified  by 
n-hexane  resulting  in  a  white  powder.  The  purification  is  repeated  until  a  chromatogram  is  obtained  with  one  spot  on  the 
powder.  The  powder  obtained  is  50.6  mg. 


Figure  7:  Liebermann-Buchard  Reaction 

The  obtained  isolate  was  then  tested  for  purity  by  KLT  of  three  different  eluents  with  different  solvents  and 
comparisons.  This  is  done  to  ensure  the  purity  of  an  isolate  indicated  by  the  appearance  of  a  spot  on  each  TLC. 
TLC  analysis  showed  a  stain  on  three  different  eluents:  chloroform  eluent:  n-hexane  (1:19),  ethyl  acetate:  chloroform 
(1:19)  and  ethyl  acetate:  n-hexane  (1:99).  The  elution  stain  was  sprayed  with  a  2%  CuS04  stain  removal  reagent  and 
heated  to  obtain  a  purplish-colored  stain.  Thus,  it  can  be  concluded  that  the  isolate  of  a  pure  B4  fraction  is  TLC. 

Pure  isolates  were  tested  for  melting  point.  The  melting  point  test  indicates  that  B4  isolate  starts  melting  at  188  ° 
C  and  melts  overall  at  190  °  C.  Based  on  the  literature  study,  it  was  found  that  the  pure  compound  had  a  melting  point 
route  of  no  more  than  2  (Firdaus,  201 1). 

Identification  followed  by  color  test  using  multiple  reagents.  The  test  results  showed  that  isolate  B4  gave  a 
positive  reaction  of  the  terpenoid  to  Liebermann-Buchard  reagent  which  was  characterized  by  the  change  of  color  from 
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pink  to  pink  as  seen  in  Figure  5.  Testing  of  steroids  and  triterpenoids  in  glacial  CH3COOH  with  concentrated  H2S04  is 
based  on  the  ability  of  steroid  and  triterpenoid  compounds  to  form  blue  or  green  for  steroids,  and  red  or  purple  for 
tri terpenoids.  Steroids  and  triterpenoids  are  compounds  that  can  be  extracted  with  non-polar  or  semi-polar  solvents 
(Harbone,  1987).  This  proves  that  the  compound  obtained  is  terpenoid  in  accordance  with  previous  research  on  M. 
Zapota  plants  that  mostly  obtain  terpenoid  compounds. 

FTIR  Spectroscopy  Test 

Identification  of  isolate  groups  was  performed  using  FTIR  spectrometer  with  KBr  pellet  method. 
The  spectral  IR  spectral  analysis  of  B4  provides  absorption  at  the  wavelength  (3442,94  cm-1)  region  marked  by  a 
moderately  wide  band  of  moderate  intensity  identified  as  a  vibration  of  OH  (not  NH)  strain.  This  bonding  bond  is  thought 
to  be  the  vibration  of  the  OH  group  undergoing  the  intermolecular  hydrogen  bonds  This  assumption  is  supported  by  the 
presence  of  moderate  intensity  absorption  at  1249,87  cm-1  and  1026,13  cm-1  regions  identified  as  vibration  C-O  alcohol. 

The  sharp  intensity  with  the  strongest  intensity  at  the  1732.08  cm-1  wavelength  region  is  allegedly  due  to  the 
functional  group  C  =  O  of  a  carboxylic  acid,  this  data  is  supported  by  a  sharp  vibration-absorbing  vibration  band  with  a 
strong  intensity  at  the  wave  region  2947,23  cm-1  and  2873.94  cm-1  indicating  the  presence  of  an  aliphatic  CH-group  of 
carboxylic  compounds. 

The  emergence  of  sharp  absorption  bands  with  strong  intensity  at  the  1647.21  cm-1  waveform  region  indicates  a 
double  bond  C  =  C.  This  data  is  reinforced  by  the  C-H  bending  vibration  of  1458.18  cm-1  and  1367.53  cm-1  wave 
numbers  indicating  the  presence  of  the  dimethyl  geminal  group  and  the  wavelength  number  of  995.27  cm-1  representing 
the  bending  vibration  of  the  alkene  as  the  hallmark  of  the  terpenoid  compound. 

The  literature  study  shows  that  the  functional  groups  as  described  above  are  functional  groups  of  terpenoid  group 
compounds  with  the  characteristics  of  bound  OH  groups,  CH  aliphatic,  C  =  O  carboxylates,  double  bonds  C  =  C  and  C-O 
alcohols.  Interpretation  of  IR  uptake  of  wave  numbers  from  the  B4  leaf  fraction  of  M.  zapota  can  be  seen  in  Table  3.4. 

Table  4:  Absorption  of  IR  Fraction  B4  from  M.zapota  Leaves  with  Possible  Cluster  Function 


Wavenumber  (cm1) 

Functional  groups 

3442,94 

-OH 

2947,23  dan  2873,94 

C-H  aliphatic 

1647,21 

C=C 

1458.18  dan  1367.53 

C-H  bending  alkene 

1732,08 

c=o 

1249,87  dan  1026,13 

C-O 

CONCLUSIONS 

Based  on  the  results  obtained,  it  can  be  concluded  that  the  secondary  metabolite  compound  in  the  form  of  white 
powder  with  melting  point  188-190oC  which  has  been  isolated  from  the  n-hexane  extract  of  M.  Zapota  leaves  is  terpenoid 
group  compounds. 
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